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(57) Abstract: 

PURPOSE: To obtain a therapeutic agent for cancers or 
autoimmune disease, manifesting function (apoptosis) of 
Fas antigen by adhesion of a ligand to an intranuclear 
receptor and to prepare a fused protein usable for a 
method for detecting the ligand to the intranuclear 
receptor, 

CONSTITUTION: (i) This fused protein is obtained by 
linking an amino acid containing a ligand adherent region 
of an intranuclear receptor to the carbon end of an amino 
acid sequence containing both a membrane passing 



region of Fas antigen and a function manifesting region, 
(ii) This DNA encodes the fused protein, (iii) This 
manifestation vector contains the DNA. (iv) This host cell 
is transformed with the manifestation vector, (v) This 
therapeutic agent for cancers or autoimmune disease 
comprises the manifestation vector as an active 
ingredient, (vi) This method for detecting a ligand to an 
intranuclear receptor uses the transformant. 
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(54) UM®«M 


Fa smm&m&. *oie£a- 





(57) [££)] 

[«dci a) Fa sffi%<7>WkWMm&tmm&mm$,it 

i)mJlE9l!^e^='-Ki--5DNA, (iii) HiJiHDN A 
S*i,fc1f£*MS» (v) itfti23§5i^*-£W$f&#<k b 
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[ft** 1 ] Fas um^mnmmmtmmm^mm 

So 

[is** 2] f a stnm<omwmmmtmmmm.mm 
a>e> 3 o 5ti^w-; y BSB5«Tfc5j&\ *fctet 

h F a sfcx/lCDl 4 5#@^fe3 1 9»B*"T?©T S y 
[ft**3 ] F a s ^ORJtiifi* 

vwm*^t£T % y ®sa*ij £^ £ fctt** i 

[JB*« 4] Fa sfetJ^^v-^^/^^ K®*^^ 

ipT^yRBayija*, -^^^Fa s j^o- 2 i#s^t 
i 4#@£-ec£>r ^ y Sffl?ij-cfe5a\ ifciithFa 
sjnj^-1 6»s^b2 3#@^T*(7>r ^y^@a^ij-c 

& 6 IS*:* 3 ia*©iBi^S So 

[88**5] aw^ft^^fn-r Kg*ff*T?fc 
6 ft** l 7bm4<D\t*?tii>*<Dm\£i£M<o9k&&& 0 

[ft** 6 ] M^f^g^f*^^^ b n >-§;^fr 

[ft** 7 ] a^Kf^s^ff^ y jsis Ktt^**** 

tfT S yHftBB^WSe b n^aivS^i*^>3 1 1# 

*> SIS** 6 IBttoBk'&S a o 

[ft**s ] iiwia«rts*ft:*^y>r Kg^<£-?fc 

S»*«l 7!?S4^V^*t^*^IE*^»^Sao 
[ft** 9 ] »JISl£rtg*<*as u^y >T KX5S#T* 

fesft** s ie«o»^si a. 

[ft** i 0 ] M^Si^ftw y v K»&«**r 

5f l^t)4 6 2f l*W75 / Bffi5>K t hi/fy 
KXg»^(7) 2 97#Ba»P>52 6SS^W7^ 

s>4 6 7#b*-t?<z>ts yftBB^k ^^^u^-y^Kx 
Sf*j3^i 7 i#@^e>4 i oss^w^yiK 

*fcli^!>^i/fy^KXS»f|£r02 2 9SI^ 
^4 6 3#S*"t?(^r ^ yKBa3?'J-CfcSSS*«9IEiBlcO 

[IS** l i ] y ^ 

[ft** 1 2 ] M&^S^ftw y iS> h'tt^m^iZ 
/mmuK t h l^y>r>&g:Sft:aCDl 9 

■<< l/mSiMfc $ <T> 1 9 1#@^5>4 4 8#@*-C©7S 

4 5 4#b*-<?<z>7S yssa^J. ■vS^i^y-O'KS: 
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^f£a<7> 1 9 8#Bd^e>4 6 2 # g 4 T*<£>T 5 y RBB 

8#a*-c^T^y»Baw, *fci^!>^i/f/>fy» 

?ij-c&sft**i iB«©»*ie B 
[it** 1 3 ] mmm^mm- % >-d, g^f* 

T*fc£ft** 1 7!;^ 4 <OU^ix^^*^ffiift©»'&IB 

a c 

[it** i 4 ] ana^gts^fw^/^^s 
a D 

[IS**1 5] ^>>^F a sfeiJdcO 1 3 6#B & 3 

o 5#@*t*^t^ y^sa?y^>c^*(c: N SfciitfF 

a s fciJ®<£> 145#l^f)31 9#I^W7 ^ y^BB 

5 9 5f ISW7 S y»BB5U* * 
h u 2 8 6f i ^P) 6 0 0.#.i ^W7 

s y msm d -ttfcts** i K«<z>i»£fi a e 

[f***l 6] -^^^F a s fetm<^ 136#|^b3 
20 0 5#I^W7 S y KBa5»J^)C5|5«S^. SfctttbF 
a sin.m(D 14 5*1^63 1 9 # B 4 T?£>r * y ®?gB 

^e>4 6 2#i^w7 ^ y^ia^ij, ^fete^*;*^ 

y^T y»g*#a<D 1 7 7fl^P>4 5 8#g4-e<7)T 

s y mnm%'&&tsttMmm 1 e«w>»£«Bo 

[IS** 1 7 ] ft** 1 icfEigc £ ft a 4: = - 

KtSDNA 0 

[ft** 1 8 ] ft** 2 1 4 ^^CO*iC|5 

30 [§f** 1 9 ] ft** 1 5 1 6 i-is® SixfcjK 

— KtSDNA 0 
[ft**2 0] ft**l 7idtSgc^nycDNA^t>. 

[ft** 2 1] ft**2 0^8S«Snfc*JB*fctt* 

[is** 2 2] is** 2 o^ia*sixfc5ia^^— 
[is** 2 3 ] is** 2 1 \zmffi£tit^3imifa*m 

40 V^riWiS^t^ iNBJ^(*3g^f*; 57^ 

[is** 2 4 ] is** 2 1 izmmztitcfe^mmK 

y-Y Kx§g*^^ii i/f y yt§gfti^t57 ^ 
^ h^fc«7y^^^^ h^^^ y-xi^^^ 

[0 0 0 1 ] 

[jS*±03pJffl»«F] (i) Fa stfif%<DmW 

50 ii««ir«fiB*m«*«:'&tpr 5 y »BS?»JOC«*^ 
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*MS«rtg*<*0> y K«-&«««:*&r s j wm* 

ig^S £u (ii)tti»^«e«r="-K-rSDN 

A, (iii) gDNA^W^^^- (iv)»»^ 

^^-■e«?«te*snfcjBjMESM*. (v) ±mmm>'<? 

[0 0 0 2] 

mw<omm ft®, K#-r 

g^ft\ yp^rnyg^ ^^/i^/i'^-f 

D.g^fr^iKJia^^vgsflK^fe/jrs^r ^ y- 
-e£>6 0 rtvib^g^^(-ov>r^. y^/>K^s 

W?Si-#fliLT1^5r t^b^oTV^ [Science, 24 
0, 889 (1988)#flg<Z?r t 0 ] ^, y^yK«<!:t 

[0003] -hri^ jfwjia«rtg«*^««B*^tt y ^ 
yF^i»aotM^x^5 0 y#v 

te, *o y #y KiB^itiiH s p 9 o t 5 ^ 

&*<Dl)tf>\f1&&mmz.fe&1rZ>k. hsp90^ 

m&mnmi^ ^^(om^mmm (dnaiw 

[0 0 0 4] rtu-*tbT, ufy^KSt^ tr*^ 

4<it>HSP9 o^«^Wi^^ <b#V^5%x_ 

S^iT?S>So ^(D&frizh u^y^f KgS*, tr*^ 
D^S^.tt/^W^^VSS^fn-Y Kg 

7fn^ Kg^tefc Jfc^T A/ B Sot^ 

§«#^*77; y-rt^*5ws-^x^r ^ y -t 

[0 0 0 5] — Fa sJnJ^te, Xo^ASftfcift 
Kfi&-e&So 3-*^^ (Yonehara) t h#flJlS^ 
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xp. Med., !§&_ 1747 (1989) #|&C0 £ k ] . SFa s fet 

Fa sfei®C0Wig^*S^H/c [Cell, 66, 233 (1991) 
#»:i] 0 F a sjriiaf*3 3 5fflCOT^yB6^e>ft 

9, N*B« l 6i07 5 /Kli^^t^f Kii 

[0 0 0 6] Fa s taHOfllafif*, ^Vig^lST* (TN 
F) ^(^S^ttV^/:^ F a sftttMctST 
^h-^ttTNF<7?ftffliWflaLfe^^=.XA-CiEr 

fg« lil7 5#@^b3 04#IS-e 

<£>T=> /KiE?'JSB^"e*>Sr i^ott^ [J. Bio 

1. Chem. , 268,, 10932(1993) ^M<D^kl 0 

20 v^OFa s JSJ®i-O^T*>, ^^7^y^EWP^ 
b^l^*oT*3l9 [J. Immunology, 148 , 1274 (1992) 

[0 0 0 7] 

m^i k Lsfzm&m & % ^^^M^m\z.m-t 

-5W^ s ffi^^-^T*toi^TV^So ffilx.fi, *T-n-f Kg 
^(WHT^^^^ h cz^vg^flcoy #^K 

-My c(0^^/veiS««t<^»^Sa*:=i- K 

40 Lfc [Nature, 340, 66 (1989) ^1 1 ] 0 

[0 0 0 8] EllilOHSjto 5 , ^/Unn^ri^ K. 

7/^/^^^ K. hPv;xyo#§t^y^y 

K^SlSiElA (7f/W^) , c-Fos. 
v-Myb, C/EBP, v~Re 1. GATA-1, 

2, 3 N GAL4-VP16. Rev (HIV) x c- 

Abi, <D^m&m(ommmmmmk(om^m&^^^ 

TiftefrivXloV [Cell, 54, 1073 (1988) . Proc. Na 
tl. Acad. Sci. USA, 88, 5114 (1991), EMBO J. , 10, 37 
13 (1991), Science, 251, 288 (1991), EMBQ.T. . 11, 4 
50 641 (1992), Genes Dev. (in press) , Proc. Natl. Ac 
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ad. Sci. USA, 90, 1657 (1993) , ibid. , _8L_ 7787 (1 
990), EMBO J. , 2809 (1993) r t ] . 

[0 0 0 9] 

MLfco ^^Fa s fitmcO««g*S««tt 1 6 6#| 

ixrv^So U&>Lftj&se>, noSB^*, y^vKJS^fi 

*<iRs:aiffi« i b'g'*^:i 3 6#aa>e>3 o ssi^t 
[ooio] ^^5l5ofttff^?fflv^btLfca^^v'^^-/^e 

iig6tt\ c - A b 1 ^^rt-ift LT<^t6 Wli 

-rSDNAf*»faft5SM"t?S>S<!:#^5>n-5o * 
[0 0 1 1 ] r©t/77-; y -g^ftte. ^fn^ K 

t^DNA^tf/7^^ Kl21«toT?gH(te**iXfcW 
[0 0 12] 

[#9icDBH^] *5S98«, (i) Fa s tfclH<z>llSRi!SI« 

£»tB*gi««**t>r s ^HMayu»c5R*ic Matt 



(4) 1&m¥-7 - 3 1 6 2 0 0 
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S-a:fc»-&«e, (ii) KB^Bfita-KtSDN 
A N (iii) ttDNA*^trii«*fctt#»^*-^ (i 
v) »*«*fctt»a-<^ -e«J«*s**ixfcfi**B 

«a, (v) K*a^^^-**r3a*»i: Lx^tt^^v 

10 [0013] *$&m<DMi5m & ^rti§fiK-r^> Fas fitlS*5 

ft*©t^sfflv^*iSo f a sgiJK^jit^iNeiasfrts 

i.^ilLtV^ 5 Mx..tft hOFa sfciJfltt: hCQ&B 

mm^^com^. t hcOFa sJnD!l£9:y h<£>» 
20 flS»rtg*f*W»^£. -^r>^^F a s JtlJFs £ ^ ^ h CO 

%®%&&ft$:&fc<Dm& J £, ^fcli^^^COFa sfciJ®£ 

[ooi4] Mcn^^Fa s tfcfw^mmmm 

30 L*VMg«, /KK^J^L-Cftl Ofi. ^^b<(i 

i^i^i^^, f a s\fim(omwMm^L(o^Mma^ 
stsK F-^»t^^yc^«rt^wtts y # 

40 [0 0 15l»Sl:ffil/^tl§FasfilO?^ t 

h f a s Kis^iR«:ai««£«ffi«sfia«sr-&tp7' ^ y 

KE?IJi: UTtt. 1 4 e r j&»fc> 3 1 9#@0 

V a 1 T?S> <9 N £ * F a s StJgiTM* 136t@(^Se 
r ^5>3 0 e u * t?^Ba?WS»ig^fflV ^ htl 

LTI^ t h F a sgUSTT?**- 1 6#g^<o 2 3#@^ 

l 4SB*"C^Ba?»JdS»iBicfflv^e>ix5 0 
[0016] *^^(dffl^^tt5«B^rt^^£ 
50 ^nn/l/fn^K5^ ^n^x^fP7^ 
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t h^fcte^^coi^y-f KX^ 

[0017] **L*h**ttG> y #V Ktt^fiSKWSEfc: 
*P&nT*5!9 [Science, 240, 889 (1988) £ 
to ] , t h^/UnnyP^n^ KgStt"?** 5 

2 8fl^f> 7 7 7flSt, t F^nyx^rPyg 
«fttij:6 8 0#l^5) 9 3 4#l*-e, t hU7^ 
zn/U^Y KS^ffc-m7 3 4#@^b 9 8 4#@£ 
T\ t F7y Kp v^-rc v^^f^-r^id: 6 7 6f JTt^£> 9 1 
9#B*t?. thx7hpyxyg|:f|:^j:3 1lSI 

3 0 7#ld^ 5 5 7#@ST, tM/^;>f KX$* 
*aTO2 2 5#IH4 6 2SI*t\ fchl^y-Y 
KXS8ftj3-eii2 9 7#@^5> 5 2 6#g*-e, 

KXS^^aT*t*2 3 0f |/5^4 6 7f I 
£T\ ^^l^y^T KXSS*i3Tf*l 7 ltl^fe 

4 1 0#@$T% ^^^V^-y-T KXg§ftyTO2 2 

t?fii9 8#iW4 6 2tis^ ehvfy^yi 

g^ffcjSTttl 9 If S^b4 4 8#B*-e, t hl/f 
y^>tgf*vW2 0 0f S^f>4 5 4#I^T\ 
v^^l/f^^yRStffaWl 9 8fl^&4 6 2 

^^i/f^yiSlfSis-etti 90fi 
^?>4 4 8SI4T\ vt)7i/fy>fyi^rTii 

2 0 0#@^t)4 5 8#B*T?, fc h fcT* ^ i'DsSS 
»W19 2f |^b4 2 7f t FWIS^ 

^^fto-Cttl 8 3SS^b4 1 ot@*^ 

¥<KJ&4vMr y§^* j3 Tfcfc 2 3 2#@^&4 5 6#l 

[ooi8] »m\at, t h^* h n ^xy^t^ 3 

1 1*1^5)5 5 1#|*T\ y^h^hP^^g 
g*©3 0 7#|^?)5 5 7S@*T% t hUf/>f K 
XS8*a(02 2 5fl^e)4 6 2SI*t?, tM^f 
y^T KXS8#15©2 9 7#@£>fc5 2 6*B*TN ^ 
•^^ U^y-T KX§^*a<7)2 3 0Si^M67#| 
£T\ S^U^y-Y KXggfUSOl 7 l#@^fc4 

i o#g^r% ^^u^y-f Kxg^y(Z)2 2 9# 

@^5)4 6 3#I*T% thl/fy^y|^*a01 

9 8#i^e>4 6 2#i*t?, t M^fy^yig^ 

3d 9 l#B35»e>4 4 8f tM/f/^y| 

g?*y ©2 0 0#@^5)4 5 4SS*"C, 

y -f ^HfcSSFfr o^19 8#@^4 6 2#I4T\ ^ 
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£*ix?v-<f 1 9 0f @^?)4 4 8#| 

£T\ v^^^y-Yyt§^v(O2 0 0f l^f)4 

31^ hn^ygf^2 81#l^e>5 9 5#l4 
T\ 7«7 hn>?xyg§fls©2 8 6f l^f>6 0 

0#@£T\ tM/fy^>gS«ft:a©17 6S@^ 

<£> 1 7 7#i^e, 4 5 8mn&X'<D%m&m\;^bnz>o 

[0 0 19] *»K<Oi»^«eiti % »*UV^fcCOt L/T 
10 fi, (i) t hFa sKI©14 5SI^63 19#@4 
X*<DT S SffiBMVCMm^ tFx^hn^xygg 
ft: CO 3 1 ltl^f) 5 5 If I^TW^ yfiftifl^JSrilS 
^^tt^lS, (ii)fc hFa sgtlSOl 4 5#@a> 

<b 3 i 9f i^wr ^ y»aa?iJoc*«B{r, ^h^ 

^ h t=z i/oi>g^ftcr) 3 07#Ba>£>55 7#g£-ecD 
r5/«E9iJSrfe^Si4:fciK^«e. (iii) thFas 
fe^McD 1 4 5#.a.^fe 3 1 9SJSTO7 ^ y gggfi^J<7) 
C^*{^ x tM/f/-fKXgS#a<Z)2 2 5Sl^e) 

20 (iv) t hFa s fiWS^ 1 4 5#@3&>S> 3 1 9f 

2 9 7flH 5 2 6#l*W7^/|ffl?iJSrft^S 
■^fcBfr&SS. (v) t hFa sSlJS^I 4 5#B^b3 

i 9fs^w7-; ygssayj^c -^*;*i^y 

■Y FXgt#a(^)2 3 0*1^5)4 6 7#B£^CDT^ 

[0 0 2 0] (vi) t h F a s fetJd09 145#l^f>31 

KXg^ftjS© 1 7 l#gj&»5>4 1 oti^w^ y 
30 B8E?'J*tt^SHi:^«k'&ffie> (vii) t hFa sKi^ 

i 4 5#aa>e> 3 1 9f @^w7 ^ ;mnm<Dcm%& 

id, v97l/f y^ KXgS*y©2 2 9f S^5)4 6 
3f I^W7-; y«&BB?iJSrJSS'&S^c«ll'&Sa. (vii 
i) t hFa slnl^CQ 145fl^b31 9f l^t©7 

^smsL&KDcmffii^ tM/fy^yags*a©i 

9 8#l^e>4 6 2f @4"ecoT^y^ia^fj$r^^^ 

(ix)fc hFa stfcm<01 4 5Sl^b3 1 

9#g^T^T^y^i£^iJ^c^C{-, t M/fy^fy 

S^Sl^f* £ CO 1 9 1fl^5)4 4 8f ltW7^yi 
40 (x) fc hFa sfeiJEgcOl 4 

5»Bd»e> 3 i 9# i ^ ~q(dt % j%mm<Dcjkm^ 
t h i/fy^yi§t*7^2 o osid>e>4 5 4f i 
*-c©7 s yaffil Sris^s^fctt&aeu 

[0 0 2 1 ] (xi) t: h F a s fei®C0 145fl^P>31 

9fi^w7^; ;wtiB&\<Dc$Lm^ ^£*i^y-r 

>m^{^<x<D 19 8Sl^e>4 6 2f I^W7 S J 
mm*iM&'£ J £KM&&&. (xii) t hF a slriUco 

i45S@^b3i 9f @SW7^ y»Ba?«^>c*sa 

-7!>^l/fy^yigS#J5©19 0SS^&4 4 
50 8#a^T*cor ^yttBB?iJ*JIS'&S-ti:fci»'&fia. *fc 
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fi(xiii) t h F a s tjifcO) 1 4 5#i^?? 3 1 9#g£ 

»7©2 0 0S@H4 5 8#@£-e<£>x ^ y^Ba?'J£r 

[0 0 2 2] LTH (i) ^ 

?7Fa sfeilg^l 36#l^?)3 0 5#|fW7^ 
/RBa?B<^C*«U;i. t: Fx7 h p^xy§f{^3 1 
5 5 lil^W 5 y»Ba?iJSr«S'&S-ii:fc 
IB^fifis (ii)-7»>^Fa sKI©13 6#S^?)3 0 

v?xygfft<Z)3 0 7#|^&5 5 7Si^W^y 
BfflBMSrtS^S^fciK^Hfi. (iii) ^^Fa s ftJDK 

toi36#i^f)30 5#@£^<^r ^yRBE#i<z>c* 
2Si^w7^;»j^^«i^ie, <iv> 

^$*F a sgtHO 136#l^b3 0 5#S^"C^)T 
^yRBE^JOC-feSSfc:, bM/f/^KXggft:j3^2 
9 7#B^fe 5 2 6#B£T*C7)T * y RBa^J£r;g^ £^ 

[0023] (v) -e»?;*F a sftMO) 13 6fl^&3 

KX§g^a©2 3 0Sl^fe4 6 7SI^W7^ 

O136fl^e>3 0 5#g^-C(DT^ J mn^KocM 

-e^^t/f-y-f Kxs^(^i3 (7) i 7 i«@a»e>4 
i o#a*"e^r^yfiftBa^J*ilS'&s^i:fe»-&fie. (v 

ii) -e^^Fa sfiUR<E>l 36#l^f)3 0 5#ISl? 

V©2 2 9flH4 6 3#g*-C<Z)T^ /RB^USrJfg 
&&1t1tM&g;&. <viii)^£*F a sJnllcD 1 3 6# 

aa>e> 3 o 5#i4wr ^ /rsb^c**^ eh 

9 8fl^b4 6 2S@ST* 

sSS^)l 3 6#|^t>3 0 5»B*-e<E>7^/BSBfi5y 

6 4 4 8#I*TO7^ y»BB?U*Jte-&*-^fci»^S 

[0024] (x) -e^^Fa s ^J^CD 1 3 6#@^6 3 
0 5SI^W7 ^ y&Bay9<^C*«Bt^ thl/f/^f 
VfiSgSfr? <E>2 0 0#B^6)4 5 4#@^W7 ^ 7 
S^lJ^^^tti^ie, (xi)v^^hFa s« 

<z> i 3 6#i^b 3 o 5#@£-e<£>7- ^ yRga^ijoc^ 

6 2#@*t?fl!?r S ;m&m&fe&£ittzM&&&. (x 
ii) -v^^F a sfetJ^CO 1 3 6#@^b 3 0 5SI^T' 

07^ yRBB^c^sst^ ^^^i/^-y-r 

pool 9o#i^M48#i^ -c^r ^ y rbe?'J4:*S 

3 6#aa»e> 3 0 ssas-rwrs yBaayooc^as 
-7^i/f;-fySS8*v^2 0 0SiH4 5 
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[0 0 2 5] «fc 9 

L"CJi. (i) fc 1> F a s jnH<£> 1 4 5#Sj&»5> 3 1 9# 

g<g#C0 2 81#B^5)5 9 5#B*-tWTSyRBE*"J 
**£^£^fc»&Sfi, (ii) t h F a staH<Dl 4 5# 
B^5>3 1 9#a*"T?^T^/»BE?iJOC5RSH^. 7 5/ 
hnv ; xy^^2 8 6#l^?)6 00#@t 

10 -ecOT^y^BaM^M^^^^Me, (iii) fc>F 

a sfet®^ i 4 5#@a»e> 3 i 9#E£-ecoT^ yRia 
JUoc^sa^ t hi/fy^yi§g(fa(Oi 7 6f I 

S x (iv)t:FFasRS(D14 5#S^b3 19#@l 
X<DT ^ /mMM<DCmm^, v^^i/fy^y^ 
flCa05177Se^fe45 8#I^W7; yBftBfi?«* 

[0026] (v) ^r^^Fa s giJOH^) 13 6#@^?>3 

0 5#B*"eor ^/B6Bfi?9^C5|cjSic fcFx^^n 
20 is^>&m#XD2 8 5 9 5#g£^CDT ^ y 

BffiyJSrft'&S^rfciB'&ae. (vi)-^ F a s fetJ^co 

1 3 6#e^b 3 o 5#bst?<z>t ^ /RBa?y<oc*$s 

(- N 7^ h Pi/xyggft©2 8 6f @^?>6 0 

0#B*t?OT5/BftBaW*:iB^*^:fe»'&se. (vi 
i) ^r^F a s feij©^ 1 3 6#l^f>3 0 5#ISt 

©T^/KBa?iJ©c*«»{^ tM^f;^y»s?#o 
6oi 7 6#a^e>4 6 2»B*-e<E>r^ yRBE^iSrHS^ 

^tti^ie, (viii)vt)^Fa sffi(Z)l 3 6f I 

frh 3 o 5#s^t*cot^ y mw.m<Do^m^ -^v* 

30 l/f;^yK^ft(Z) 1 77S@^b4 5 8S@4t 

or ^ yRBayo*«^£^fc»^®aasw b*x£ 0 

[0 0 2 7] ##9§l;Lte, **W<OiK^SaS:3— k-t 

(DT^yK*=»— K^S= KVfil —6«S (0flx.tf. 
y ^^-x^V (Met) telffiK. (Leu) \% 

6UM) *q&*i/r^5o fl£oT, yB&BM*JSr&;t5 

[0 0 2 8] **W(dfi, **wo«k-&fia=i— Ki-S 
^"C(^iftSBa?iJ»^*tb5o «SBE?»JS:aEx_S r i ^ 

TffitS^^^T^^ (i) Fa 

^r^tpT ^ y^Ba^iJ^:^- Ki~ 5DNA^^!i ^7 — £ 
fx^yy7^i/3^ (pcr) ifejc:J:»?itiHU (ii) 

jSSfc^*—^ F a s^j: OftfeUfcPCRtfilc 

[0 0 2 9] J:9l¥j(B(cRW-r5t, lS(i) ttiK^t^ 
50 ^S**i&*PCR«fe^J:9lSffii-SXS"e&Sc Fa 
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-Htffl^6 0 *MSttrts*fr<0»£>ra\ y# 
^ K*s-&«*«:^if r ^ y »ew* =»- K-rstfixeyy 

£{l^^/#U 77"{-?—b LTfflV^o 

»8!tfcmRNAS:ttfflt5ri^#5 0 
[0 0 3 0] XS(ii)tt, -<^^-*T^g|ip p p^^i~ 

t VXfc*:mffiftx*mifeir&h(D (mpL\t. pBR32 
2) ^tt§:aSrtr*««gi-5to pubi l 

mx&& 0 m&.it* ^mmx^^^^m^ia^ mm 

tHZfvLZt — Z— (#Jxj£, t r p^u^ — x 1 a c 
<£>T«-. Fa sjSi<Z)SiPCRltl^gU 

Str, ^»airt"e««B-rs^<^^— (#Jx.te\ puc 

18. P UC19^) tc:#ALT»S.^<^^ — Srftdc-T 
^ — (0iJxJ£\ ^°t°a- 

f*\ S V 4 0 /p^-^- LTR/n^"^- y^ 
V^a^e— <OTm^ Fa sfetlgO 

^^pcRift, ^^xmmm^^<o^mp cum 

MX (Cell, 66, 663 (1991) i^fSfc^tbT^ £ 0 ) ^ffl 

[0031] p«?L»»iBeiiar-*s.* j ti:s»^^tt, 

^Sia^JCQPCRjg^^r^n^-^-<^1-CT^i-#A 
nri^tt5 0 *5gB©DNA^b4 

(ix Witf, o r i&BMJ:»9JLKDNA©3l 

[0032] &mw<Dm&m&%&m^&tctb<Dmm<n 
(fail — turn, m^a. mm, mm. 



• (7) ffl?7 -3 1 6 2 00 

12 

E. coli DH1, E. coli J M 1 0 9 . E. coli H B 1 
0 1**) Sria4**T»*«Ur, *«>»*J:!>Btt 
i: 1 5 # y KSr#5 ^ t ^-e^ § 0 £fc^ 

y70^>^tM/f K (09*.fcf, pe 1 B^v^^tA 

[0 0 3 3] flifLKftiNejia-esigis^s*^^ 
io ^^mmmmm m^t, ^cos-7»a 

-<=■ — X/NA^i?- chow/h. vi>^Laa -e^^ 
[0 0 3 4] 

mgli^^v^rt^SAL, atfi^(dA«9i&Ayt?Ki»^ 

30 f*^^^^^^^9-cis-i/^y-r ^y>r^B6 
sHBjiartT^j£sn^*»w©iB'&fiaj2:y 

[0 0 3 5] *»W<oi»'&saf*. MS^'^S: 

^am («g*) &Mj&$Ette^xm£>fa&<Dx\ ^cowfe 

[0 0 3 6] 

50 T#*Was*JRS£2x<5 
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[0037] mmm 1 p c Ti^mm^mm 

U M*Ci*^^Fa sfei®(DBlKiim«^^b. U 

[0 0 3 8] (1) ^!>^Fa sft^PCRitt 

y^^riS (Fukunaga) h<0^^ (J. Immunology, 148 , 
1274 (1992) ) IzmffiZthti^ZXF a s J7L^ii^cD«}i£^- 
Fl : 131f|^^14 3mn^X-(DT % / BfcE50 : 
Pro Cys Thr Ala Thr Ser Asn Thr Asn Cys Arg Lys Gl 
n (OiiSliffiSU 5' ffllJ©— ^{-.MP*aiN c o 121 

1) , 

[0 0 3 9] 

5 ' -CACCATGGGTACCAGCAATACAAACTGCAGGAAAC-3' 

F 2 : 2 0 9#S^fe2 2 1 # B * T^T ^ J »BB?iJ : 
Glu Asp Met Thr He Gin Glu Ala Lys Lys Phe Ala Ar 
g <0flfcfii-fflyfU 5' «JO— Sf|S^»JR8»lRNcoI&tfKp 
nlW h^fAUc/y^^- (!E?iJ#-*§-2) . 
[0 0 4 0] 

5 ' -GAAGCCATGGGTACCCAGGAAGCTAAAAAATTTGCTCGA-3' 

F3 : 2 9 8#@^f>3 0 6#@ (C5fc*8) £~ecDT * 
y^ld^lJ : Asn Glu AsnGlu Gly Gin Cys Leu Glu 

^i-BamHI b^^AbfcS' (K51# 

#3) . 
[00 4 1] 

5 7 -TCAGGATCCAGACATTGTCCTTCATTTTCATT- 3 ' 

S 1 : Fa sfeLlcDNA^S 7 #fflSR««<0— fflSSr-g" 

*-2 i#e^e>- 1 4#@^w? y^ga^ij : Met 

Leu Trp lie Trp Ala Val Leu <DWM^ s ih U 5' filj 
^«J|S**H i n d III £t> + N o t I b 

1/1/7^-7- (E«a]#-J§-4) . 

[0 0 4 2] 

5 7 -CTGAAGCTTCGCGGCCGCACCATGCTGTGGATCTGGGCTGTCCTG 
-3' 

S 2 : F a s gtJSC© c DNA©-», 5f |^614# 
S*"T?©T ^ yKia^J : Ser lie Ser Glu Ser Leu Lys 
Leu Arg Arg ilffiSU 3' fl!j<Z>— gflMH i n dill * 

>rht*AU3' -y?*-*— (ia^JS-^5) . 



(8) WH^P 7-316200 
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[0 0 4 3] 

5 ' -CCTCCTAAGCTTTAAACTCTCGGAGATGCT- 3 ' 
^^fijcbf'o ^^Tir/U^ RLM-11 (Cel 
1, 68, 1109 (1992) (-IS®) X 9 »5>ixfcm R N A «: 
tt§Si:LTjflV\ FliF30PCRlttS:^7^v- 

-3 0 0, r7^#7^f±S!) Srftf LT, 9 5^*1 
80^X1^ (9 5^^6 0^ 5 5^6 0^ 7 2 
t:t6 0f» X15~>7 2 C CT*18 08>^{^RT- 
10 PCRtffofcSft, #*J5 2 0 b pCOSfit («TF a s 
-TMirlBfo ) tSEiRCmRNA^ 
g|M£bTffil\ F2<f:F3^PCRS«$:/7Yv- 
iLTfl^T, JhlBtl^HSco^ftTPCRSr^ofcjlg 
JKJ2 8 0 b p^ifr («T\ F a s — ATMdrfS 
-To ) «r#fc 0 ffJfBirPDmRNA^^Si: U 

TfflV\ Sl<!:S2 0PCRl«7 9 7^^<i:tTi 
^T, _bffii:Hj||0*f4=TPCRS:tTofcJ|**. mi 2 

o b pcomfr (sit, f a s - s i g tm-tc ) *f# 

fc. 

20 [004 4] (2) t M/f/^y^aSS^PC 
(Giguere) E> (Nature, 330, 624 (1987)) Mffi 

Rl : 17 3SIH18 2#g^r-0OT ^ / »BB?9 : 
Glu Cys Ser Glu Ser Tyr Thr Leu Thr Pro <DW&l^ffi 

su m<D— mz-mmm&B g 1 n cdim b&sf 

AU:/7^v- (ia^iJ#-^6) , 
[0 0 4 5] 

30 5 ' -GGCAGATCTCTCTGAGAGCTACACGCTGACGCCG- 3 ' 

R2 :4 5 6#l^?)4 6 2f@ (C*fiS) &X*<DT % 
yB6IE50 : Ser Pro AlaThr His Ser Pro &&T$3' 0 
»ff«fi«^-ffifclffi3U 3' fiijO-ffiKBaniHIiM h 
^^ALfc3 / (@a?iJ#-^7) . 

[0 0 4 6] 

5 ' -CGTGGATCCTCACGGGGAGTGGGTGGCCGGGCT-3' 
£l^£L/c 0 t h BffB"H-fH*ejfiLl»*BJiaWH L — 6 0 J: 
^IWcmRNA^ii<!:LTfflV\ R 1 <t: R 2 &zf 
40 7-<^-tLTfflV>t, f—- ^yuv— ^xyf- (^ef* 
/UTSR-3 0 0) Sr^fflLT, 5I5£<M 1 - (1) <t P 
«<7>*ft"CRT-PCRS:tToy5:i|g*, »8 7 0 bp© 
(KTs RARa^fE-r e ) «r#ife e 
[0 0 4 7] (3) 7 7F^^h^^ySt^P 

=»>f <jr (Koike ) £> (Nucleic Acid Research, 15, 2499 

R 3 : 2 8 2#S^e> 2 9 2#I^W7? /KEJII : 
50 Arg Asn Glu Met Gly Thr Ser Gly Asp Met Arg OD^jg 
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MffiSU 5' «<Z>— aJ|£»J«HWRB a mH I <D^^ h 
SrWALfc:^^- (ga^J#^8) . 
[0 0 4 8] 

5 ' -CGAAAGGATCCGGGCACTTCAGGAGACATGAGA-3' 
££*f£Lfc 0 R4 : 5 9 8#@^?)6 0 0S@ (C^ 
S&) tLX'CDT % /mMm : Asn Thr He &£Xf3' 
WiW^^-m^^ U 3' jUJ<£>— B a mH I ih-Y 

h^Alf:3' 7 7 J-* — (ffi?iJ#-J§-9) . 
[0 04 9] 

5 ' -TGGGGTACCTGGGAGTTCTCAGATGGTGTT- 3 ' 
£r£i£Lfc 0 PUCE R 6 (iS^E^^ ffi&aE&ifc 
WikVfe-fy&tlfCo Nucleic Acid Research, 15, 2499 
(1987) f^iBgc) J;«|W:mRNA?:iaaTffl 

— ^v-tf— (^/utsr-soo) ^ffltt, m 
mmi- (i) ^^^^r-pcR^trofc^, 

9 7 0 bpO|f)t (JMT, ER^rfS-To ) SrWfeo 
[0 0 5 0] mMM2 S^I&^^"Kt6cDNA 

^-^^/u^^^(omm<o—m (e p i) ^tp*s.^<^ 

^-pCMXEPI«rfffiLfco B^SSSt^— K1"5 

ODNA^gtSiS© (Nh e I) Sr^fc ) o & 
1\ pCMX^^ (Cell, 66, 663 (1991) triage) 
£rH i n d III-K p n I T?BH#. &<£>IE^J£r;fr-r 

5?^ <aayij#-s§-i 0) , 

[0 0 5 1 ] 5 7 -AGCTTGGCGCCACCATGGTGTACCCCTACGACX5 
TGCCCGACTATGCCAGCCTGGGTAC- 3 ' 

^tlALf:©^ (pCMXEPI) . -<^^Kpn 
I-BamHIT«, F a s ^JS^BUtiiffi* £ tttffi 

M®«mPCR«« (Fa s-TM) *5j:tF« 

ffi»m«*fiC0^Sr#4>PCR^ri£tt (Fa s — ATM) 
(V^jXfc^Sfiftll (1) -CWKbfe. ) (DZtl^tUD 

KpnI-BamHlSrit»W:c ^^(-J:o 

t\ Epi#I«, Fa sttflR^«JliS«*43J:tMII<IB 
fc 0 #Ctr-<^~-£BamHI "CM*, >T vlfcSSfc 

<oyxf^K«^«« (RARa, mmmi (2) t?bmk 

Lfc 0 ) <DB g 1 II -B a mH I Kifr&ll&fyjLAstiio 
&mt£jjft\Z-mfyi&&fr1t7'7X $ K^b. Epi-F 
a s-RARa<DiK'&E?JdS»e>ixfc (£Jtt&* Ep i- 
F a s - TM-RARaSriK-&Ba?iJl , ItE pi-F 
a s -ATM- RAR a fclK^gfi^J 2 0 

m&%mi, 2*tl?tl<D±mW<DMnd IIIiNf h 
^S^OFa s*7iffi<D^y-t;l'nm (Fa s- 
5 i g) Sr^AUfco ^fi^rwSffSU ^civ^L^^gE^j 

»^ia?fl3*3j:t^4Sr#fco Pilar, e p i-Fa 



(9) WW 5 ? 7-316200 
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o 

[0052] mmm 3 i^ie^^^ii 
»-&ffa»s*<o«AS:ia3^-f oaf, 

5lj5©DNASr^»i-Si:&^ (Nhel) Sr*-f) 0 
(Izumi ) MaoT»^t^6^^"p 
SV2 b s r (Exp. Cell. Res. , 197, 229, (1991) fd IB 
tt) i^^^W^^Sltta^ (EcoRI-PvuII »f 
ft) «r«J9ttJL,fc 0 SS^^-pEFBOS (Nuc. A 
cid Res. , 18, 5322 (1990) tefB®) <D 2 ®Wr<D E c o 
10 RItY^5^ EF-l a^fu^ — $ — <D3 f flflfcl 

Lfc 0 Steffi?! U 2^HindIII-Ba mH I 
T% $telfi?lj3. 4^NotI-B a mH I T% 
M'&EyUSSrH indl I I - Nh e I -CSODttm 
tb^fiX^^kbfco p EFBOS b s rCO-TVU 

f^p-ny^ H^*3»t5B s t X I l^-T h 
ffcU ±ia<7?»-&BB?iJS:29AUfeo 
[0 0 5 3] #feftfc»S/<^*— fcfcE c o R I Trif&M 
20 ftSU il^O^/UV^ A**:?* — hfe^T^9^»JS6 
^JWJia, L9 2 9WthMR HeLal^AL 
fc 0 Exp. Cell. Res., 197, 229, (1991) {-fE$fc£tLT 

[0 0 5 4] 30£#J4 VA^J;S«iHB/[ar^-fe 

9 2 9 $r2.5 XI 0<fl§/l 00// 1 <DW\&X* 1 0%(D 
FCS (^ffiiMskm) ^DMEM (V/^^^m^ 
30 — ^/Mgifi) 9 6^CD-^-r^n^-r^ — 

wmsf*ra«#ffl*j-wKu ioo//i ^*Dx.fc 0 

. /Mtl/iy h (0.75%^ y ^i'yWWtl'^ b<^5 0 
o/ 0 ni^ / — 0. 25%^) N a C 1 , 1. 75%(D7t>^^ 
T/^fM Y\ mm.* 2 0») "C*jHB«a«:*feUfc (Cel 
1, 66, 233 (1991) fdfSfc<£> ;£?£:) I t o h b<DXffllU 
m<D^m) o PBS (7^^7*-My77-t-7 

40 >-) t? 2 mm» x^tzik, Wfe-^-i ^el i sad — 

¥ — "C 5 4 0 n mCOK^S^i'J^ Ufc 0 

[0055] g]4 (ct'^ ^ > A^m^<o±mm9L<owm 

1 5NFPfl«»^teJt5^^^>AOf^tt»KtRfftt 
50 T*£>9. ^^)5 0%raM (IC5 0) «*«J0. 1 fiM 
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loose] fc*3. m&%m2&fz.i$4&mAi,tcmj& 

<«ffl£ix*a>ofc 0 Fa sfexS^i/^t/WJ (S i 

gam ^j:-5je*tp«t?s>9w#oa*tt, t^^> 
[0057] «±<?!>ig««. &ten&£tix^tz&$m 

[0 0 5 8] HJ60ij5 hav?zcVf^J:^^«BJ^r 

i^ftv^na-efcs) o i 5H*ra««5ei^*3^-63i^ hp 

(IC5 0) ttfaO. 1 nMTfeot £<£>jfeftte:. Fa 

stim<z>Ttfh—isxwmi*. ^fp-YKgt^^ 

[0 0 5 9] 
[BB?«*] 

gE?(J#^ : 1 
IB^JOS^ : 3 5 

Kj^a : 

m<ow : 1 *® 
ga?u 

CACCATGGGT ACCAGCAATA CAAACTGCAG GAAAC 

[0 0 6 0] ga?"J#-S§- : 2 
@E?lj£>g£ : 3 9 

: i *m 

EM 

GAAGGCATGG GTACCCAGGA AGCTAAAAAA TTTGCTCGA 

[0 0 6 1] iaw##: 3 

Eyy<Z>fi£ : 3 2 



(10) ^m^7 -3 1 6 2 0 0 
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«<7>f& : 1 ** 

ew 

TCAGGATCCA GACATTGTCC TTCATTTTCA TT 

[0 0 6 2] @a^lj## : 4 
@^lJOg$ : 4 5 

w&wm : mm 
m<om : i *m 

io sa^ij 

CTGAAGCTTC GCGGCCGCAC CATGCTGTGG ATCTGGGCTG TCCTG 
[0 0 6 3] iE?ii#-§" : 5 
: 3 0 

®O^C : 1 *§H 

CCTCCTAAGC TTTAAACTCT CGGAGATGCT 
[0 0 6 4] fmm^r : 6 
20 E5«£>ft& : 3 4 
g^lJCDS : 

ffio^c : i 
e?« 

GGCAGATCTC TCTGAGAGCT ACACGCTGAC GCCG 

[0 0 6 5] BB?IJ## : 7 
ga?lj<£>*£ : 3 3 

ga^j^s : mm 
m<om : i *m 

30 F^n^ : E«« 

ga^fj 

CGTGGATCCT CACGGGGAGT GGGTGGCCGG GCT 
[0 0 6 6] ga?lJ#-*§- : 8 

aawofis : 3 3 

ga?lj<£>§3 : 

m<nw • 1 *«S 
em 

CGAAAGGATC CGGGCACTTC AGGAGACATG AGA 
40 [0 0 6 7] EM## : 9 
EM<0fi£ : 3 0 

WM<om : 
gi^s* : i 

IBM 

TGGGGTACCT GGGAGTTCTC AGATGGTGTT 

[0 0 6 8] EM*-?- : 1 0 
EM^fiS : 5 8 

%m<Dm : mm 

50 «G9i$t : 1 &m 



(11) 



%fffl¥-7 - 3 1 6 2 0 0 
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mm 

AGCTTGGCGC CACCATGGTG TACCCCTACG ACGTGCCCGA CTATGC 
CAGC CTGGGTAC 

[H2 ] Blasts- Ki-& c dn A*>«»H-ca> 



20 



10 



| S1 <- 2 J) 

i r~ 

v>^Fasfi» -21 A 1 



[01] 

■FK13.1) ,F2(209) 



n r 

149 C 165 



t hRARce 



=?y hER 



S2(14) 



306 
I 



F30O6) 



R1(173) 



88 
_J_ 



i J" 

153 198 
__I L_ 



R3{282) 



1B1 

I 



267 307 
I I 



C 

462 
_l 



R2(462) 



* im3] «-&fie*s.*^«ig:ia"c&s 

[14] bf^ * yAi^iST^ h— >-XTs/-fe-f J^*5 
£ If # S yAOSgi4M^)i«^t^77t 

[0 6 ] hPv?xy|;:j:57jJ?h-^73/t>f 
[03] 



1 1 

557 600 
_J I 



H4(600) 



3 : 



Wt^K*0 5 : 



Fas-SJg 


In 


Fas-TM 


RARot 










Fas-ATM 


RARa 














j Fas-TM 


RARa 












Fas-ATM 


RARa 
















Fas-TM 


ER 


[Hindm 











5^ 

s 



(EcoRT) 



AnrpT 

PUCori | pCMXEPI 
SVAOorr 

Polyoma enhancer ori 




Polyl inker 
►OT ■ 



hind HI) 

[KpnD 
■(BamHl*) 



SV40 polyA S anti9en SpliClng Site 



pEFBOS EcoraV 



(PvuH) 



[114] 



] 




-14 -12 -10 

bn*Jx.> (log M ) 



(12) %fMW*7 - 3 1 6 2 0 0 

[H5] 




tf*S>A ( log M ) 



(13) 



- 3 1 6 2 0 0 



(51) Int. CI. 6 «9JE-S§- iTrtllSf F I ttW*^ffl3f 

C 1 2 N 5/10 

15/09 ZNA 
G O 1 N 33/53 D 
// A 6 1 K 39/00 H 
(C 1 2 N 5/10 
C 1 2 R 1:91) 

(C 1 2 N 5/00 B 
C 1 2 R 1:91) 

(54) [mW<D&m Fa sfttlSlK'&fifi, *©I6«:3-Kt5DNA, ^DNASrtt?^^- - ; e^>-<^^ — 



